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PROBLEM TO BE SOLVED: To provide a new chondroitin sulfuric acid which can be prepared massively at a 
lower cost and which can be used for a variety of useful applications and its preparation method. 
SOLUTION: The chondroitin sulfuric acid comprises a disaccharide unit containing non-sulfated N-acetyl-D- 
galactosamine: (11.0 + 3.3)%, a disaccharide unit containing 6-sulfated N-acetyl-D-galactosamine: (52.8± 15.8)%, 
a disaccharide unit containing 4-sulfated N-acetyl-D-galactosamine: (28.4 ± -8.5)% and a disaccharide unit 
containing 4,6-disulfated N-acetyl-D-galactosamine: (7.8 ±2.3)%. The preparation method of the chondroitin 
sulfuric acid comprises cryogenic- grinding of nasal cartilage of salmon, degreasing the same, treating the same 
with an alkali and pronase, centrifugation of the resulting digestive liquor and precipitation in ethanol. The 
method may further comprises treatment of the resulting precipitate with a cation-exchange resin. 
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* NOTICES * ^ ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The disaccharide unit containing non-sulfurating N-acetyl-D-galactosamine : (11.0**3.3) %, The 
disaccharide unit which contains 1 sulfation N-acetyl-D-galactosamine the 6th place of C : (52.8**15.8) %, The 
disaccharide unit which contains 1 sulfation N-acetyl-D-galactosamine the 4th place of C: (28.4**8.5) 
Chondroitin sulfate which changes including % and disaccharide unit:(7. 8**2.3) % which contains disulfuric acid- 
ized N-acetyl-D-galactosamine C4 and the 6th place of C. 

[Claim 2] Chondroitin sulfate according to claim 1 which has the structure with which the disaccharide unit 
containing non-sulfurating N-acetyl-D-galactosamine, the disaccharide unit which contains 1 sulfation N-acetyl- 
D-galactosamine the 6th place of C, the disaccharide unit which contains 1 sulfation N-acetyl-D-galactosamine 
the 4th place of C, and the disaccharide unit which contains disulfuric acid-ized N-acetyl-D-galactosamine C4 
and the 6th place of C were located in a line at random. 

[Claim 3] Chondroitin sulfate according to claim 1 obtained from the cartilagines nasi of a salmon. 
[Claim 4] The manufacture approach of the chondroitin sulfate according to claim 1 which carries out low 
temperature grinding of the cartilagines nasi of a salmon, processes by alkali and pronase and is characterized by 
carrying out after [ centrifugal separation ] ethanol precipitate of the obtained digestive juices after degreasing. 
[Claim 5] Furthermore, the manufacture approach of chondroitin sulfate according to claim 4 of processing the 
obtained precipitate by the cation exchange resin. 

[Claim 6] The anti-inflammatory agent which comes to contain chondroitin sulfate according to claim 1. 
[Claim 7] The moisturizer which comes to contain chondroitin sulfate according to claim 1. 



[Translation done.] 
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* NOTICES * 

JPO^and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new chondroitin sulfate it is expected in the field of drugs, 

cosmetics, a food additive, etc. that various applications are. 

[0002] 

[Description of the Prior Art] Chondroitin sulfate is acid mucopolysaccharide contained in the connective tissue 
of an animal. This consists of D-glucuronic acid and the disaccharide repeat structure of the sulfurated N-acetyl 
galactosamine, and a variety of isomers exist by sulfation of the hydroxy! group of configuration sugar. The part 
in which it is sulfurated and deals is the hydroxyl group of the 4th place and the 6th place of the hydroxyl group 
of the 2nd place and the 3rd place of glucuronic acid or the hydroxyl group of the 2nd place of iduronic acid, and 
N-acetyl galactosamine. A chondroitin sulfate chain is the polysaccharide of the shape of a straight chain of 
molecular weight 104-105, and exists as proteoglycan which carried out covalent bond to core protein. There are 
few to which the chondroitin sulfate chain which exists naturally generally changes only from the repeat of one 
kind of sulfation disaccharide, and they usually contain sulfation of various classes, or a non-sulfurating 
disaccharide at a different rate. Chondroitin sulfate is most discovered early among acid mucopolysaccharide. 
Fischer and Boedeker will dissociate from a cartilage in 1886, and it is chondroit at first. It was named acid. 
Then, it turns out that it has a sulfate and came to be referred to as chondroitinsulfate. It was shown clearly by 
Meyer and others in further 1951 that A and C existed in chondroitin sulfate in a cartilage with three kind (A, B, 
C). As proteoglycan with a chondroitin sulfate chain, although there are AGURIKAN, bar SHIKAN, decorin, etc., 
these functions also have many unknown things. However, since the activity which controls the cartilaginous 
tissue function of AGURIKAN, and the anti-cell adhesion activity of bar SHIKAN disappear thoroughly by 
chondroitinase processing, a chondroitin sulfate chain is considered to bear those activity. Furthermore, although 
chondroitin sulfate proteoglycan was isolated as the neurotrophic factor to a retina nerve cell, and a neural spine 
extension factor, such activity also disappeared by chondroitinase processing. Recently, there is also a report 
that the disaccharide of the chondroitin sulfate origin suppresses activation of a spontaneous killer cell. 
Moreover, it was known from the appearance of a human immunodeficiency virus (HIV) or before that sulfation 
polysaccharides, such as chondroitin sulfate, a carrageenan, and a sulfation dextran, will check the infection to 
the cell of many viruses, such as an influenza virus and a herpes simplex virus. Thus, since various bioactive and 
physical properties are accepted in chondroitin sulfate, drugs, such as an anti-inflammatory agent, are begun, 
and it is used for cosmetics or the eye lotion as food additives, such as a gelling agent and a gelling agent, as a 
moisturizer, and can see in the unexpectedly large range in everyday life. Moreover, utility value potential as 
drugs of various objects etc. is expected from the property besides the application usual [ these ]. 
[0003] 

[Problem(s) to be Solved by the Invention] The chondroitin sulfate used for current medical care etc. is 
chondroitin sulfate C (ChS-C, chondroitin 6 sulfuric acid) extracted from the pterygium of the chondroitin sulfate 
A (ChS-A, chondroitin 4 sulfuric acid) extracted from the whale cartilage, and a shark. Recently, although 
specific gravity is moving from ChS-A to ChS-C by the moratorium on whale hunting, also in the pterygium of a 
shark, the price is rising as foods of Chinese food. Therefore, the raw material and approach of acquiring 
chondroitin sulfate to a large quantity are searched for more cheaply, therefore, the object of this invention — 
more — cheap — and a large quantity — acquirable — in addition — and it is in the new chondroitin sulfate 
which can expect various useful applications, and offering the acquisition approach. 
[0004] 
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[M£ans for Solving the Problem] The disaccharide unit in which this invention contains non-sulfurating N- 
acetyl-D-galactosamine (It abbreviates to un-sulfurating [ GalNAc ] hereafter.) :(1 1.0**3.3) %, the disaccharide 
unit which contains 1 sulfation N-acetyl-D-galactosamine the 6th place of C (it abbreviates to the 1 sulfation 
GalNAc the 6th place of C hereafter.) :(52.8**1 5.8) %, the disaccharide unit which contains 1 sulfation N-acetyl- 
D-galactosamine the 4th place of C (it abbreviates to the 1 sulfation GalNAc the 4th place of C hereafter.) : 
(28.4**8.5) % and the disaccharide unit which contains disulfuric acid-ized N-acetyl-D-galactosamine C4 and the 
6th place of C (It abbreviates to disulfuric acid-ized GalNAc C4 and the 6th place of C hereafter.) : (7.8**2.3) — 
the chondroitin sulfate which changes including % — and Carry out low temperature grinding of the cartilagines 
nasi of a salmon, and after degreasing, it processes by alkali and pronase. It is related with the approach of 
processing the obtained precipitate by the cation exchange resin further in the acquisition approach of this 
chondroitin sulfate characterized by carrying out after [ centrifugal separation ] ethanol precipitate of the 
obtained digestive juices, and a list, and manufacturing this chondroitin sulfate in them. Moreover, this invention 
relates to the anti-inflammatory agent and moisturizer which come to contain this chondroitin sulfate. 
[0005] The chondroitin sulfate of this invention is obtained from the cartilagines nasi of a salmon by the large 
quantity. The outline of the approach concerned is as follows. That is, let what separated only the cartilagines 
nasi from the head discharged in the processing process of a salmon except for epidermis, the bone, the meat 
grain, etc. first, and was ground at -120 degrees C be a raw material. By carrying out low temperature grinding, 
the denaturation and oxidation of the matter by generating of grinding heat can be prevented. Moreover, in 
ordinary temperature grinding, pulverizing to impossible size is attained and grain size is also arranged. Acid 
mucopolysaccharide is extracted from this cartilage powder, this is processed with proton exchange resin, and a 
chondroitin sulfate fraction is obtained, operating instructions etc. — a whale and a shark — it can refer to it of 
the chondroitin sulfate extraction method from a cartilage. 

[0006] It comes to be below a profile when the period until it manufactures purification chondroitin sulfate from 
cartilage powder is described in more detail. That is, first, cartilage powder is degreased with organic solvents, 
such as an acetone, and this is processed in alkali water solutions, such as for example, a caustic-alkali-of- 
sodium water solution, and subsequently, after neutralizing, it digests by pronases, such as AKUCHINAZEE. Next, 
ethanol is added and precipitate is produced, after carrying out centrifugal separation of these digestive juices 
and making pH into acidity with an acetic acid etc. The produced precipitate is isolated preparatively by 
centrifugal separation actuation, and after washing by ethanol, reduced pressure drying of this is carried out. 
After dissolving the obtained acid mucopolysaccharide in a small amount of deionized water and processing this 
with the cation exchange resin of for example, DOWEX50WX2 grade, effluent is neutralized and this is dialyzed in 
deionized water. The obtained solution is condensed, and if it freeze-dries after filtering with a membrane filter 
etc., the refined material of chondroitin sulfate will be obtained. 

[0007] The abundance ratio of the disaccharide which constitutes the chondroitin sulfate of this invention 
usually : [ Non-Sulfurating / GalNAc / (%) ] 1 1.0**3.3 1 sulfation GalNAc (%):52.8**1 5.8 the 6th place of C 1 
sulfation GalNAc (%):28.4**8.5 the 4th place of C C4 and the 6th place of C — disulfuric-acid-izing — 
preferably, although it is GalNAc(%):7.8**2.3 : [ Non-Sulfurating / GalNAc / (%) ] 1 1.0**2.2 the 6th place of C — 
1 — sulfation GalNAc(%):52.8**10.6 the 4th place of C — 1 — sulfation GalNAc(%):28.4**5.7 C4 and the 6th 
place of C — disulfuric-acid-izing — it is GalNAc(%):7.8**1 .6. 

[0008] As for the thing of such a rate, the abundance ratio of the disaccharide which constitutes chondroitin 
sulfate is not known until now. the shark which disulfuric acid-ized GalNAc has C4 and the 6th place of C as 1% 
or less, and is incidentally known for the chondroitin sulfate of the whale cartilage origin known from the former 
from the former similarly while there is much 1 sulfation GalNAc the 4th place of C as about 70% — although 
there is much 1 sulfation GalNAc the 6th place of C at the chondroitin sulfate of the cartilage origin as about 
70%, there is little 1 sulfation GalNAc the 4th place of C as about ten%. few ] 

[0009] Moreover, the chondroitin sulfate of this invention has structure with sulfuric-acid radical distribution 
more nearly random than the conventional thing. That is, it has the structure with which the disaccharide unit 
including un-sulfurating [ GalNAc ], the disaccharide unit which includes the 1 sulfation GalNAc the 6th place of 
C, the disaccharide unit which includes the 1 sulfation GalNAc the 4th place of C, and the disaccharide unit 
which contains disulfuric acid-ized GalNAc C4 and the 6th place of C were located in a line at random. 
[0010] Like the conventional thing, the chondroitin sulfate of this invention begins drugs, such as an anti- 
inflammatory agent, and can use them for cosmetics or the eye lotion as food additives, such as a gelling agent 
and a gelling agent, as a moisturizer again. Furthermore, as future expansion, since physiological viscosity of 
chondroitin sulfate is high, it can consider the effectiveness of making the partial residence time of the drugs 
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extending with the blend with combination drugs. Moreover, since stabilization of a cornea collagenous fiber is 
promoted and it is reported that it is effective in functional maintenance of the organization of an eye, the 
application as a highly efficient nature skin substitute is also considered with the blend with the collagen 
extracted from salmon skin, oxhide, etc. Since physiology and not only pharmacological activity but the property 
as a polyelectrolyte is shown, industrial application is also still more possible, the chondroitin sulfate of this 
invention — the chondroitin sulfate of the whale origin, and a shark — since in-between structure with the 
chondroitin sulfate of the origin is taken, possibility of being applicable to the comparatively large range is 
expectable. 
[0011] 

[Example] Although an example is given to below and this invention is further explained to it at a detail, this 
invention is not limited at all by these examples. 

[0012] Except for epidermis, the bone, the meat grain, etc., only the cartilagines nasi was separated from the 
head discharged in the processing process of the cleaning salmon of an example 1 (1) cartilage, and what was 
ground at -120 degrees C under liquid nitrogen was used as the raw material. 

1) About 100mg cartilage powder was put into the 2000ml Erlenmeyer flask, acetone 700ml was added, and it 
stirred for 1 0 minutes. 

2) It was left for 5 minutes and the supernatant was removed. 

3) Actuation of 1-2 was repeated further 3 times. 

4) The precipitate which remained was dried with the vacuum desiccator. 

5) The obtained sample was saved at -30 degrees C. 

(2) It is 0.2M in 5g of degreased [ alkali treatment 1 ] cartilage powder. It dissolved in NaOH80ml. 

2) It stirred in the water bath of 37 degree C for 3 hours. 

3) The acetic acid neutralized to pH7.0. 

(3) Pronase digestive 10.2M 10ml (pH7.8) of Tris-HCI buffer solutions was added. 

2) Calcium acetate was added so that it might be set to final concentration 0.02M. 

3) Methanol 5ml was added for preservation from decay. 

4) AKUCHINAZE E50mg was added. 

5) In the water bath of 37 degree C, it stirred slowly for 48 hours. 

[0013] (4) Centrifugal separation of the ethanol precipitate 1 digestive juices was carried out at 4 degrees C for 
[ 10,000rpmx ] 30 minutes. 

2) Suction filtration of the supernatant was carried out using 0.45-micrometer membrane filter. 

3) Calcium acetate equivalent to 5% was added to filtrate. 

4) The acetic acid adjusted to pH4.5. 

5) In addition to the ethanol of the amount of 2 double, it was left for 48 hours. 

(5) Centrifugal separation of the washing / desiccation 1 ethanol liquid of precipitate was carried out at 4 
degrees C for [ 7,000rpmx ] 30 minutes. 

2) Precipitate was collected, ethanol 300ml was added 80%, and it stirred slowly for 12 hours. 

3) Centrifugal separation was carried out at 4 degrees C for [ 10,000rpmx ] 30 minutes. 

4) Actuation of 2-3 was repeated. 

5) Ethanol 200ml was added to precipitate 100%, and it stirred slowly for 6 hours. 

6) Centrifugal separation was carried out at 4 degrees C for [ 1 0,000rpmx ] 30 minutes. 

7) The obtained precipitate (acid mucopolysaccharide) was dried with the vacuum desiccator. (The appearance 
yield from cartilage [ degreased ] powder: 44.0%) 

[0014] (6) 100ml of purification (6-1) pretreatment 1DOWEX 50WX2 cation exchange resin of chondroitin sulfate 
was stirred in 3N HCI for 2 hours, and it was stirred in 2N NaOH after rinsing for 2 hours. 

2) It rinsed, after repeating the above-mentioned actuation 3 times. 

3) Absorbent cotton was put in the bottom of a 2.5x40cm column, and resin was packed so that air might not 
enter. 

(6-2) The obtained acid mucopolysaccharide which was obtained by the DOWEX 50Wx2 cation-exchange-resin 
processing 1 above (5) was dissolved in very a small amount of deionized water. 

2) 1 was passed in the column and it was left for 20 minutes. 

3) 400ml (about 4 times of the resin volume) deionized water was passed in the column. 

4) Effluent was immediately neutralized by 1N NaOH. 

(6-3) Purification 1 neutralization liquid was dialyzed for three days in deionized water. 
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2) It condensed to about 20ml in the evaporator. 

3) It freeze-dried after filtration with the 0.22m membrane filter, and considered as the desiccation preparation. 
(The appearance yield from cartilage [ degreased ] powder: 24.0%) 

_0015] The analysis result and consideration about the chondroitin sulfate (it is hereafter written as ChS-S.) of 
this invention obtained on the [analysis result] are shown below, in addition — if in charge of these component 
analyses, structural analysis, etc. — the quantum of aminosugar and uronic acid — Morgan-Elson — law and 
Bitter-Muir — law was used, whenever [ moreover, / permutation / of a sulfuric-acid radical ] — Rhodizonate - 
- law and elemental analysis performed. The molecular weight of ChS-S and purity assay used suitably GPC, 
FT-IR, and cellulose-acetate-membrane electrophoresis. Structural analysis is 13 C-NMR. (100MHz) It reaches. 
1 H-NMR (400MHz) was used. Moreover, HPLC of the partial saturation disaccharide obtained by two-step lyase 
decomposition by Chondroitinase ABC and Chondroitinase AC 2 of ChS-S and 2-dimensional NMR analysis 
(COSY1 H-NMR hydrogen nucleus shift correlation etc.) performed decision of a sulfuric-acid permutation 
location, and its distribution. As a contrast sample, the commercial chondroitin 4-sulfuric acid (ChS-A, whale 
cartilage origin) and the chondroitin 6-sulfuric acid (shark ChS-C, cartilage origin) (all are the Seikagaku make) 
were used. 

[0016] (1) the chondroitin sulfate content (purity) which the uronic acid contained in quantum each sample 
solution of uronic acid reached comparatively, and was calculated from this value — a table 1 — moreover, the 
processing (it abbreviates to the proton message exchange hereafter.) by cation exchange resin (DOWEX 
50WX2) showed the effect which it has on purity and yield in a table 2, respectively. In addition, the uronic acid 
content of standard chondroitin sulfate is 37%. These results showed that the chondroitin sulfate of a high grade 
could be dramatically obtained by this method. Moreover, it is before and after the proton message exchange, 
and purity is increasing substantially. It is thought that other acid mucopolysaccharide, such as hyaluronic acid 
and dermatan sulfate, was thoroughly removable from this with the proton message exchange. 
[0017] 
[A table 1] 





m SB&ch s- s 


C h S - S 


C h S- A 


ChS-C 




2 5.50 


3 6.49 


3 5.63 


3 6.88 


tt« (%) 


6 8.92 


9 8.62 


9 6.30 


9 9.88 



[0018] 
[A table 2] 





(96) 


*fi£ (96) 


Jtt* (96) 


RBft* 


1 0 0 








4 4.0 


6 8.9 


3 0.3 


70 h vaaaan 


2 4,6 


9 8.6 


2 3.7 



[0019] (2) The N-acetyl galactosamine (GalNAc) content of aminosugar analysis each sample solution was 
shown in a table 3. Moreover, although N-acetyl glucosamine was detected about 0.3% from the acid 
mucopolysaccharide before the proton message exchange, it was not checked at all by ChS-S, ChS-A, and 
ChS-C. Other aminosugar was contained in neither. From this, it has checked that the aminosugar which 
constitutes chondroitin sulfate is only N-acetyl galactosamine, and that other aminosugar was thoroughly 
removable with the proton message exchange. 
[0020] 
[A table 3] 





WSBJCh S - S 


C h S - S 


ChS-A 


ChS-C 


QalNAc (56) 


25. 4 6 


3 2.62 


3 0.70 


2 6.73 



[0021] (3) Whenever [ weight ratio / of the carbon contained in elemental-analysis each sample, hydrogen, 
nitrogen, oxygen, and sulfur / and sulfation ] was shown in a table 4 and a table 5 t respectively. From a table 4, it 
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wa£ confirmed that the presentation with any same sample is shown, whenever [ from a table 5 / sulfation ] — a 
shark — cartilage origin chondroitin sulfate was the highest and the result [ chondroitin sulfate / of this 
invention / / else ] of being a little low was obtained. 
[0022] 
[A table 4] 





C (96) 


H (%) 


N (%) 


0 (X) 


S («) 


C h S - S 


3 9.86 


5.48 


3.25 


4 5.91 


5.50 


ChS-A 


3 9.96 


5.45 


3.30 


4 5.40 


5.89 


C h S - C 


4 0.97 


5.62 


3.15 


4 3.98 


6.28 



[0023] 
[A table 5] 



C h S - S 


C h S - A 


C h S - C 


0.72 


0.77 


0.80 



[0024] (4) The ratio of the sulfur computed from the sulfuric-acid radical contained in sulfuric-acid radical 

quantum each sample and here was shown in a table 6. The sulfuric-acid radical content had a little much ChS- 

C, and this result showed that ChS-S and ChS-A were almost the same. Moreover, this was in agreement also 

with the result of the elemental analysis described above (3). 

[0025] 

[A table 6] 







as {%) 


C h S - S 


18.62 


6.15 


ChS-A 


18.52 


6.15 


C h S - C 


2 1.74 


7.17 



[0026] (5) The average molecular weight and molecular weight distribution of determination-of-molecular-weight 
each sample were shown in a table 7. The average molecular weight of the chondroitin sulfate of this invention 
was 1 73,000. Although this value is [ / else ] a little large, molecular weight distribution are mostly in agreement. 
Generally it is known that the molecular weight of chondroitin sulfate will take the value of 50,000-300,000 by 
the extract approach. The molecular weight distribution of the chondroitin sulfate obtained this time were also 
matches at this. 
[0027] 
[A table 7] 





C h S - S 


C h S — A 


C h S - C 




173,000 


151,000 


108,000 




5-30X10 4 


5-30X10 4 


5-30 xlO 4 



[0028] (6) The abundance ratio of the disaccharide which constitutes each chondroitin sulfate which carried out 
fractionation of the chondroitin sulfate which used together the chondroitin dialytic ferment of two kinds of 
HPLC, and was understood by the enzyme using HPLC, and was obtained by carrying out a quantum is shown in 
a table 8. Moreover, whenever [ sulfation / of the chondroitin sulfate for which it asked from here ] (the number 
of the sulfuric-acid radicals per GalNAcI molecule) was shown in a table 9. the chondroitin sulfate of a table 8 to 
this invention — the chondroitin sulfate of the whale origin, and a shark — it turned out that in-between 
structure with the chondroitin sulfate of the origin is taken. So, it is thought that the chondroitin sulfate of this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/04/20 



JP.2001-247602.A [DETAILED DESCRIPTION] 6/6 




invention will be applicable to the comparatively large range. 

[0029] 

[A table 8] 

3 > f u 4 ^ > 5488 © ffiifi) — IS 





ADi-0 S 


ADi-6S 


AD i-4 S 


A D L-di4j6 S 


ChS-S (%) 
• 


11.0 


5 2.8 


2 8.4 


7 . 8 


ChS-A (%) 


3. 6 


2 5.3 


7 0.2 


0 . 6 


ChS-C (96) 


7 . 7 


7 1.2 


13.2 


7 . 6 



ADi-OS : #«»fcGalN Ac 
AD1-6S : C6{ft-ilKftGBlNAc 
AD 1-6 S : C 4tt-i»SftGalNAc 
ADi-di4,6S : C 4 . C 6 & - ttgSft G al N A c 



[0030] 

[A table 9] 





C h S -S 


C h S -A 


ChS-C 




0.968 


0.973 


1.002 



[0031] 

[Effect of the Invention] the chondroitin sulfate of the whale origin by which the chondroitin sulfate of this 
invention is known from the former, and a shark, in order to take in-between structure with the chondroitin 
sulfate of the origin Possibility of being applicable to the comparatively large range is high, and begins drugs, 
such as an anti-inflammatory agent, like the conventional thing. As a moisturizer that it can use for cosmetics or 
the eye lotion as food additives, such as a gelling agent and a gelling agent, again from the first From average 
molecular weight being larger than the conventional thing, it is thought that physiological viscosity is higher than 
the conventional thing, and the effectiveness of making the partial residence time of the drugs extending with 
the blend with combination drugs can be expected. Moreover, as the latest report of chondroitin sulfate, 
stabilization of a cornea collagenous fiber is promoted and the application as a highly efficient nature skin 
substitute can also expect a report of a purport effective in functional maintenance of the organization of an eye 
from a certain thing with the blend with the collagen extracted from salmon skin, oxhide, etc. Furthermore, since 
physiology and not only pharmacological activity but the property as a polyelectrolyte is shown, industrial 
application is also expectable. 



[Translation done.] 
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JPO.and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the new chondroitin sulfate it is expected in the field of drugs, 
cosmetics, a food additive, etc. that various applications are. 
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PRIOR ART 



[Description of the Prior Art] Chondroitin sulfate is acid mucopolysaccharide contained in the connective tissue 
of an animal. This consists of D-glucuronic acid and the disaccharide repeat structure of the sulfurated N-acetyl 
galactosamine, and a variety of isomers exist by sulfation of the hydroxyl group of configuration sugar. The part 
in which it is sulfurated and deals is the hydroxyl group of the 4th place and the 6th place of the hydroxyl group 
of the 2nd place and the 3rd place of glucuronic acid or the hydroxyl group of the 2nd place of iduronic acid, and 
N-acetyl galactosamine. A chondroitin sulfate chain is the polysaccharide of the shape of a straight chain of 
molecular weight 104-105, and exists as proteoglycan which carried out covalent bond to core protein. There are 
few to which the chondroitin sulfate chain which exists naturally generally changes only from the repeat of one 
kind of sulfation disaccharide, and they usually contain sulfation of various classes, or a non-sulfurating 
disaccharide at a different rate. Chondroitin sulfate is most discovered early among acid mucopolysaccharide. 
Fischer and Boedeker will dissociate from a cartilage in 1886, and it is chondroit at first. It was named acid. 
Then, it turns out that it has a sulfate and came to be referred to as chondroitinsulfate. It was shown clearly by 
Meyer and others in further 1951 that A and C existed in chondroitin sulfate in a cartilage with three kind (A, B, 
C). As proteoglycan with a chondroitin sulfate chain, although there are AGURIKAN, bar SHIKAN, decorin, etc., 
these functions also have many unknown things. However, since the activity which controls the cartilaginous 
tissue function of AGURIKAN, and the anti-cell adhesion activity of bar SHIKAN disappear thoroughly by 
chondroitinase processing, a chondroitin sulfate chain is considered to bear those activity. Furthermore, although 
chondroitin sulfate proteoglycan was isolated as the neurotrophic factor to a retina nerve cell, and a neural spine 
extension factor, such activity also disappeared by chondroitinase processing. Recently, there is also a report 
that the disaccharide of the chondroitin sulfate origin suppresses activation of a spontaneous killer cell. 
Moreover, it was known from the appearance of a human immunodeficiency virus (HIV) or before that sulfation 
polysaccharides, such as chondroitin sulfate, a carrageenan, and a sulfation dextran, will check the infection to 
the cell of many viruses, such as an influenza virus and a herpes simplex virus. Thus, since various bioactive and 
physical properties are accepted in chondroitin sulfate, drugs, such as an anti-inflammatory agent, are begun, 
and it is used for cosmetics or the eye lotion as food additives, such as a gelling agent and a gelling agent, as a 
moisturizer, and can see in the unexpectedly large range in everyday life. Moreover, utility value potential as 
drugs of various objects etc. is expected from the property besides the application usual [ these ]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] the chondroitin sulfate of the whale origin by which the chondroitin sulfate of this 
invention is known from the former, and a shark, in order to take in-between structure with the chondroitin 
sulfate of the origin Possibility of being applicable to the comparatively large range is high, and begins drugs, 
such as an anti-inflammatory agent, like the conventional thing. As a moisturizer that it can use for cosmetics or 
the eye lotion as food additives, such as a gelling agent and a gelling agent, again from the first From average 
molecular weight being larger than the conventional thing, it is thought that physiological viscosity is higher than 
the conventional thing, and the effectiveness of making the partial residence time of the drugs extending with 
the blend with combination drugs can be expected. Moreover, as the latest report of chondroitin sulfate, 
stabilization of a cornea collagenous fiber is promoted and the application as a highly efficient nature skin 
substitute can also expect a report of a purport effective in functional maintenance of the organization of an eye 
from a certain thing with the blend with the collagen extracted from salmon skin, oxhide, etc. Furthermore, since 
physiology and not only pharmacological activity but the property as a polyelectrolyte is shown, industrial 
application is also expectable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The chondroitin sulfate used for current medical care etc. is 
chondroitin sulfate C (ChS-C f chondroitin 6 sulfuric acid) extracted from the pterygium of the chondroitin sulfate 
A (ChS-A, chondroitin 4 sulfuric acid) extracted from the whale cartilage, and a shark. Recently, although 
specific gravity is moving from ChS-A to ChS-C by the moratorium on whale hunting, also in the pterygium of a 
shark, the price is rising as foods of Chinese food. Therefore, the raw material and approach of acquiring 
chondroitin sulfate to a large quantity are searched for more cheaply, therefore, the object of this invention — 
more — cheap — and a large quantity — acquirable — in addition — and it is in the new chondroitin sulfate 
which can expect various useful applications, and offering the acquisition approach. 
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MEANS 



[Means for Solving the Problem] The disaccharide unit in which this invention contains non-sulfurating N- 
acetyl-D-galactosamine (It abbreviates to un-sulfurating [ GalNAc ] hereafter.) :(1 1.0**3.3) %, the disaccharide 
unit which contains 1 sulfation N-acetyl-D-galactosamine the 6th place of C (it abbreviates to the 1 sulfation 
GalNAc the 6th place of C hereafter.) :(52.8**1 5.8) %, the disaccharide unit which contains 1 sulfation N-acetyl- 
D-galactosamine the 4th place of C (it abbreviates to the 1 sulfation GalNAc the 4th place of C hereafter.) : 
(28.4**8.5) % and the disaccharide unit which contains disulfuric acid-ized N-acetyl-D-galactosamine C4 and the 
6th place of C (It abbreviates to disulfuric acid-ized GalNAc C4 and the 6th place of C hereafter.) : (7.8**2.3) — 
the chondroitin sulfate which changes including % — and Carry out low temperature grinding of the cartilagines 
nasi of a salmon, and after degreasing, it processes by alkali and pronase. It is related with the approach of 
processing the obtained precipitate by the cation exchange resin further in the acquisition approach of this 
chondroitin sulfate characterized by carrying out after [ centrifugal separation ] ethanol precipitate of the 
obtained digestive juices, and a list, and manufacturing this chondroitin sulfate in them. Moreover, this invention 
relates to the anti-inflammatory agent and moisturizer which come to contain this chondroitin sulfate. 
[0005] The chondroitin sulfate of this invention is obtained from the cartilagines nasi of a salmon by the large 
quantity. The outline of the approach concerned is as follows. That is, let what separated only the cartilagines 
nasi from the head discharged in the processing process of a salmon except for epidermis, the bone, the meat 
grain, etc. first, and was ground at -120 degrees C be a raw material. By carrying out low temperature grinding, 
the denaturation and oxidation of the matter by generating of grinding heat can be prevented. Moreover, in 
ordinary temperature grinding, pulverizing to impossible size is attained and grain size is also arranged. Acid 
mucopolysaccharide is extracted from this cartilage powder, this is processed with proton exchange resin, and a 
chondroitin sulfate fraction is obtained, operating instructions etc. — a whale and a shark — it can refer to it of 
the chondroitin sulfate extraction method from a cartilage. 

[0006] It comes to be below a profile when the period until it manufactures purification chondroitin sulfate from 
cartilage powder is described in more detail. That is, first, cartilage powder is degreased with organic solvents, 
such as an acetone, and this is processed in alkali water solutions, such as for example, a caustic-alkali-of- 
sodium water solution, and subsequently, after neutralizing, it digests by pronases, such as AKUCHINAZEE. Next, 
ethanol is added and precipitate is produced, after carrying out centrifugal separation of these digestive juices 
and making pH into acidity with an acetic acid etc. The produced precipitate is isolated preparatively by 
centrifugal separation actuation, and after washing by ethanol, reduced pressure drying of this is carried out. 
After dissolving the obtained acid mucopolysaccharide in a small amount of deionized water and processing this 
with the cation exchange resin of for example, DOWEX50WX2 grade, effluent is neutralized and this is dialyzed in 
deionized water. The obtained solution is condensed, and if it freeze-dries after filtering with a membrane filter 
etc., the refined material of chondroitin sulfate will be obtained. 

[0007] The abundance ratio of the disaccharide which constitutes the chondroitin sulfate of this invention 
usually : [ Non-Sulfurating / GalNAc / (%) ] 1 1.0**3.3 1 sulfation GalNAc (%):52.8**15.8 the 6th place of C 1 
sulfation GalNAc (%):28.4**8.5 the 4th place of C C4 and the 6th place of C — disulfuric-acid-izing — 
preferably, although it is GalNAc(%):7.8**2.3 : [ Non-Sulfurating / GalNAc / (%) ] 11.0**2.2 the 6th place of C — 
1 — sulfation GalNAc(%):52.8**10.6 the 4th place of C — 1 — sulfation GalNAc(%):28.4**5.7 C4 and the 6th 
place of C — disulfuric-acid-izing — it is GalNAc(%):7.8**1.6. 

[0008] As for the thing of such a rate, the abundance ratio of the disaccharide which constitutes chondroitin 
sulfate is not known until now. the shark which disulfuric acid-ized GalNAc has C4 and the 6th place of C as 1% 
or less, and is incidentally known for the chondroitin sulfate of the whale cartilage origin known from the former 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/04/20 



JP,2001-247602,A [MEANS] 



2/2 y<— v 



frorin the former similarly while there is much 1 sulfation GalNAc the 4th place of C as about 70% — although 
there is much 1 sulfation GalNAc the 6th place of C at the chondroitin sulfate of the cartilage origin as about 
70%, there is little 1 sulfation GalNAc the 4th place of C as about ten%. few ] 

[0009] Moreover, the chondroitin sulfate of this invention has structure with sulfuric-acid radical distribution 
more nearly random than the conventional thing. That is, it has the structure with which the disaccharide unit 
including un-sulfurating [ GalNAc ], the disaccharide unit which includes the 1 sulfation GalNAc the 6th place of 
C, the disaccharide unit which includes the 1 sulfation GalNAc the 4th place of C, and the disaccharide unit 
which contains disulfuric acid-ized GalNAc C4 and the 6th place of C were located in a line at random. 
[0010] Like the conventional thing, the chondroitin sulfate of this invention begins drugs, such as an anti- 
inflammatory agent, and can use them for cosmetics or the eye lotion as food additives, such as a gelling agent 
and a gelling agent, as a moisturizer again. Furthermore, as future expansion, since physiological viscosity of 
chondroitin sulfate is high, it can consider the effectiveness of making the partial residence time of the drugs 
extending with the blend with combination drugs. Moreover, since stabilization of a cornea collagenous fiber is 
promoted and it is reported that it is effective in functional maintenance of the organization of an eye, the 
application as a highly efficient nature skin substitute is also considered with the blend with the collagen 
extracted from salmon skin, oxhide, etc. Since physiology and not only pharmacological activity but the property 
as a polyelectrolyte is shown, industrial application is also still more possible, the chondroitin sulfate of this 
invention — the chondroitin sulfate of the whale origin, and a shark — since in-between structure with the 
chondroitin sulfate of the origin is taken, possibility of being applicable to the comparatively large range is 
expectable. 
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EXAMPLE 



[Example] Although an example is given to below and this invention is further explained to it at a detail, this 
invention is not limited at all by these examples. 

[0012] Except for epidermis, the bone, the meat grain, etc., only the cartilagines nasi was separated from the 
head discharged in the processing process of the cleaning salmon of an example 1 (1) cartilage, and what was 
ground at -120 degrees C under liquid nitrogen was used as the raw material. 

1) About 100mg cartilage powder was put into the 2000ml Erlenmeyer flask, acetone 700ml was added, and it 
stirred for 10 minutes. 

2) It was left for 5 minutes and the supernatant was removed. 

3) Actuation of 1-2 was repeated further 3 times. 

4) The precipitate which remained was dried with the vacuum desiccator. 

5) The obtained sample was saved at -30 degrees C. 

(2) It is 0.2M in 5g of degreased [ alkali treatment 1 ] cartilage powder. It dissolved in NaOH80ml. 

2) It stirred in the water bath of 37 degree C for 3 hours. 

3) The acetic acid neutralized to pH7.0. 

(3) Pronase digestive 10.2M 10ml (pH7.8) of Tris-HCI buffer solutions was added. 

2) Calcium acetate was added so that it might be set to final concentration 0.02M. 

3) Methanol 5ml was added for preservation from decay. 

4) AKUCHINAZE E50mg was added. 

5) In the water bath of 37 degree C, it stirred slowly for 48 hours. 

[0013] (4) Centrifugal separation of the ethanol precipitate 1 digestive juices was carried out at 4 degrees C for 
[ 10,000rpmx ] 30 minutes. 

2) Suction filtration of the supernatant was carried out using 0.45-micrometer membrane filter. 

3) Calcium acetate equivalent to 5% was added to filtrate. 

4) The acetic acid adjusted to pH4.5. 

5) In addition to the ethanol of the amount of 2 double, it was left for 48 hours. 

(5) Centrifugal separation of the washing / desiccation 1 ethanol liquid of precipitate was carried out at 4 
degrees C for [ 7,000rpmx ] 30 minutes. 

2) Precipitate was collected, ethanol 300ml was added 80%, and it stirred slowly for 12 hours. 

3) Centrifugal separation was carried out at 4 degrees C for [ 10,000rpmx ] 30 minutes. 

4) Actuation of 2-3 was repeated. 

5) Ethanol 200ml was added to precipitate 100%, and it stirred slowly for 6 hours. 

6) Centrifugal separation was carried out at 4 degrees C for [ 10,000rpmx ] 30 minutes. 

7) The obtained precipitate (acid mucopolysaccharide) was dried with the vacuum desiccator. (The appearance 
yield from cartilage [ degreased ] powder: 44.0%) 

[0014] (6) 100ml of purification (6-1) pretreatment 1DOWEX 50WX2 cation exchange resin of chondroitin sulfate 
was stirred in 3N HCI for 2 hours, and it was stirred in 2N NaOH after rinsing for 2 hours. 

2) It rinsed, after repeating the above-mentioned actuation 3 times. 

3) Absorbent cotton was put in the bottom of a 2.5x40cm column, and resin was packed so that air might not 
enter. 

(6-2) The obtained acid mucopolysaccharide which was obtained by the DOWEX 50Wx2 cation-exchange-resin 
processing 1 above (5) was dissolved in very a small amount of deionized water. 
2) 1 was passed in the column and it was left for 20 minutes. 
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3) 400ml (about 4 times of the resin volume) deionized water was passed in the column. 

4) Effluent was immediately neutralized by 1N NaOH. 

(6-3) Purification 1 neutralization liquid was dialyzed for three days in deionized water. 

2) It condensed to about 20ml in the evaporator 

3) It freeze-dried after filtration with the 0.22m membrane filter, and considered as the desiccation preparation. 
(The appearance yield from cartilage [ degreased ] powder: 24.0%) 

[0015] The analysis result and consideration about the chondroitin sulfate (it is hereafter written as ChS-S.) of 
this invention obtained on the [analysis result] are shown below, in addition — if in charge of these component 
analyses, structural analysis, etc. — the quantum of aminosugar and uronic acid — Morgan-Elson — law and 
Bitter— Muir — law was used, whenever [ moreover, / permutation / of a sulfuric-acid radical ] — Rhodizonate - 
- law and elemental analysis performed. The molecular weight of ChS-S and purity assay used suitably GPC, 
FT-IR, and cellulose-acetate-membrane electrophoresis. Structural analysis is 13 C-NMR. (100MHz) It reaches. 
1 H-NMR (400MHz) was used. Moreover, HPLC of the partial saturation disaccharide obtained by two-step lyase 
decomposition by Chondroitinase ABC and Chondroitinase AC 2 of ChS-S and 2-dimensional NMR analysis 
(COSY1 H-NMR hydrogen nucleus shift correlation etc.) performed decision of a sulfuric-acid permutation 
location, and its distribution. As a contrast sample, the commercial chondroitin 4-sulfuric acid (ChS-A, whale 
cartilage origin) and the chondroitin 6-sulfuric acid (shark ChS-C, cartilage origin) (all are the Seikagaku make) 
were used. 

[0016] (1) the chondroitin sulfate content (purity) which the uronic acid contained in quantum each sample 
solution of uronic acid reached comparatively, and was calculated from this value — a table 1 — moreover, the 
processing (it abbreviates to the proton message exchange hereafter.) by cation exchange resin (DOWEX 
50WX2) showed the effect which it has on purity and yield in a table 2, respectively. In addition, the uronic acid 
content of standard chondroitin sulfate is 37%. These results showed that the chondroitin sulfate of a high grade 
could be dramatically obtained by this method. Moreover, it is before and after the proton message exchange, 
and purity is increasing substantially. It is thought that other acid mucopolysaccharide, such as hyaluronic acid 
and dermatan sulfate, was thoroughly removable from this with the proton message exchange. 
[0017] 
[A table 1] 





mstachs-s 


C h S - S 


C h S — A 


C h S - C 




2 5.50 


3 6.49 


3 5.63 


3 6.88 




6 8. 92 


9 8.62 


9 6.30 


9 9.68 



[0018] 

[A table 2] 





ia»#e (%) 


ttffi (96) 


Jfc* (%) 




10 0 








4 4.0 


6 8.9 


3 0 . 3 


7n h >&»&m 


2 4, 6 


9 8.6 


2 3.7 



[0019] (2) The N-acetyl galactosamine (GalNAc) content of aminosugar analysis each sample solution was 
shown in a table 3. Moreover, although N-acetyl glucosamine was detected about 0.3% from the acid 
mucopolysaccharide before the proton message exchange, it was not checked at all by ChS-S, ChS-A, and 
ChS-C. Other aminosugar was contained in neither. From this, it has checked that the aminosugar which 
constitutes chondroitin sulfate is only N-acetyl galactosamine, and that other aminosugar was thoroughly 
removable with the proton message exchange. 
[0020] 
[A table 3] 





UtRSJCh S - S 


ChS»S 


ChS-A 


C h S - C 


QalN Ac (%) 


2 5.46 


3 2.62 


3 0.70 


2 6.73 
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[0021] (3) Whenever [ weight ratio / of the carbon contained in elemental-analysis each sample, hydrogen, 

nitrogen, oxygen, and sulfur / and sulfation ] was shown in a table 4 and a table 5, respectively. From a table 4, it 

was confirmed that the presentation with any same sample is shown, whenever [ from a table 5 / sulfation ] — a 

shark — cartilage origin chondroitin sulfate was the highest and the result [ chondroitin sulfate / of this 

invention / / else ] of being a little low was obtained. 

[0022] 

[A table 4] 





C (96) 


H (%) 


N (%) 


0 (X) 


S (96) 


C h S - S 


3 9.86 


5.48 


3.25 


4 5.91 


5.50 


C h S - A 


3 9.96 


5.45 


3. 30 


4 5.40 


5.89 


C h S - C 


4 0.97 


5.62 


3.15 


4 3.98 


6.28 



[0023] 
[A table 5] 



C h S - S 


C h S - A 


C h S - C 


0.72 


0.77 


0.80 



[0024] (4) The ratio of the sulfur computed from the sulfuric-acid radical contained in sulfuric-acid radical 

quantum each sample and here was shown in a table 6. The sulfuric-acid radical content had a little much ChS- 

C, and this result showed that ChS~S and ChS~A were almost the same. Moreover, this was in agreement also 

with the result of the elemental analysis described above (3). 

[0025] 

[A table 6] 





*■£ (96) 


itft (96) 


C h S - S 


18.62 


6.15 


ChS-A 


18.52 


6.15 


C h S - C 


2 1.74 


7.17 



[0026] (5) The average molecular weight and molecular weight distribution of determination-of-molecular-weight 
each sample were shown in a table 7. The average molecular weight of the chondroitin sulfate of this invention 
was 173,000. Although this value is [ / else ] a little large, molecular weight distribution are mostly in agreement. 
Generally it is known that the molecular weight of chondroitin sulfate will take the value of 50,000-300,000 by 
the extract approach. The molecular weight distribution of the chondroitin sulfate obtained this time were also 
matches at this. 
[0027] 
[A table 7] 





Ch S - S 


C h S - A 


ChS-C 




173,000 


151,000 


108,000 




5-30X10 4 


5-30x10* 


5-30 xlO 4 



[0028] (6) The abundance ratio of the disaccharide which constitutes each chondroitin sulfate which carried out 
fractionation of the chondroitin sulfate which used together the chondroitin dialytic ferment of two kinds of 
HPLC, and was understood by the enzyme using HPLC, and was obtained by carrying out a quantum is shown in 
a table 8. Moreover, whenever [ sulfation / of the chondroitin sulfate for which it asked from here ] (the number 
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of the sulfuric-acid radicals per GalNAcI molecule) was shown in a table 9. the chondroitin sulfate of a table 8 to 
this invention — the chondroitin sulfate of the whale origin, and a shark — it turned out that in-between 
structure with the chondroitin sulfate of the origin is taken. So, it is thought that the chondroitin sulfate of this 
invention will be applicable to the comparatively large range. 
[0029] 
[A table 8] 





A Di-0 S 


ADi-6 S 


AD i-4 S 


ADi-di4.es 


C h S-S (%) 


11.0 


5 2.8 


2 8.4 


7 . 8 


ChS-A (%) 


3 . 6 


2 5.3 


7 0.2 


0 . 6 


ChS-C (%) 


7 . 7 


7 1.2 


13.2 


7 . 6 



ADi-0 S : #5fiI{bGalN Ac 
ADI-6S : C6|4-8liftGalNAc 
ADi-6 S : C 4ffi-«|®ftGalN Ac 
ADi-di4,6S : C 4.C 6 tt - fifc&Yb G al N A c 



[0030] 
[A table 9] 





C h S -S 


C h S -A 


ChS-C 


S8<bK 


0.968 


0.973 


1.002 
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C0 8B 37/08 
A6 1K 31/726 

35/60 
A 6 1 P 17/16 

29/00 



■wbew 



f i f-73-r(##) 

C08B 37/08 Z 4 B 0 6 4 
A 6 1 K 31/726 4 C 0 8 6 
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A 6 1 P 17/16 4 C 0 9 0 
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(72)f8W& 
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(72)589*g 


WW 








^tiSatL(gW3KKJ(lffi3tE 8 & 1 TS 9 -24 






(74)f$BA 


100102668 



















(54) [S6§g<o**] fi£E&#<z>n>Fn^>; 



(57) [gift] 

5>**tfrjB#ffi: (11. 0 + 3. 3) C6ft 

mfe: (5 2. 8+15. 8) C4ft— SS&ftN- 
7 -fe - D - #7 * 5 > £^£*Zj8|i£{i : (2 
8. 4 + 8. 5)%, C6fi£=l«»ftN-r 
•fe^;t/-D-#^ 5 >*dtfZ13B*fil : (7. 8 
±2. 3) FP>T*>ttBL SO\ 




1 
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^y^t^rmmiiL: (11. 0±3. 3) C6fi 
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8. 4±8. b)%, MC4, C6fitl«K^N-T 
FU* 5>£^tf— (7. 8 
±2. 3)%^r^3>KD>f^>fJ 0 

-ij^z bv-^^^ts^mmit. c4{±L—mmtN- 
[n^g 4 ] ti<DjuK#«:isa»» u , mm u 

Ti^yS^'at-^MIl, f#6ftfc«Wfc«*ja 
1 tcfEtt© n> Few * >H«©JHSfi2rtt. 

[»««6 ] iftjttg l tcfSi£<£>:3> fp ^>«BB* 
[»3j8S 7 ] ffcftg 1 «cBtt© =1 > F n -r ^ >«M* 

[0 0 0 1 ] 
[0 00 2 ] 

*c£*ft*»ttA:3^«-c*£. cft«. d-^ju^p 
>^<b, K&fbSft/cN-T-fe^;*/^ F*3>©n 
m9XL4tB*»&iA9> «/a«©*ffiS<Dffiffil*bK:<* 
0 » VttteJIttfttfflffir «. ttBtffc S ft 9 
«^;U^P>^(D2&SC>'3{4cD*g?a 4 feS^tt-fX 
P>^CD2{4(D7K^S, SOfN-T-te^U*/^* 5 

MK. ^ti o 4 - i o s <Dtt»R©£Br, 
HWc* ^fcffltra3>Fn-f^>«fflMi«i«B 

5%rtt*fcJM*S3ftfcfc©r*£. 1 8 8 6^ 




(2) ^12 0 0 1 -247 60 2 

2 

Fischer^ BoedekeKCj: otftt^^^i^n, «ffl«c 
hondroit acidi^rg 3ft/c 0 -€-©a. 8ixXfJ^ 
So C £ tffeft* *9 chondroi tinsul fatei P? ft 5 J: 9 «C 
ttofc. 8 Meyer*E>fc:J:^T, 3>F 

P^>K»c«3iSS0 (A, B, c 
A&C#?R^*C±OTB&*fcSftfc. 3>Fn^ 

> FP^^>«tM»^ft6(Drgtt€:JHo-Cl^i*x. 
— i^SteJcOigffcL/t. tarts, 3>FD^f 

* * ^-tmoi&ntzm 

20 > ^ > if ^ >f ;l/ x ^JjM^;!/^;* ^7 ^ )l> x & 

*±yj>i>z (hiv) ©ffl^fr^^aieftr^/c 

cOck^K, 3>FcJ-Y^>aMCcw^«3&^lrSt4^ 

Deft, «M^Jiur{bfflp a o^^^«@^c, y;Hfc?PJ- 
■tf y -{tsu«o Aaasaffij £ o r mm $ ftr*$ o , est 

Cft^a«©fflifttt^{Cfe. 

ewcD^a a D^i<b ur»awac*i«fHi^w»sftT 

30 

[0 0 0 3] 

FD>ff>iiA (ChS-A, 3>FD>f?>4g 

it) acf«©»^6ambfc3>Fa^^>swc <c 

hS-C, n> Fa-r^->6«ESf) r^>6 0 afi"C«, 
IB«S±«:J:r>rCh S- A^>6Ch S-C(cJt*3^» 

^Ln^ 0 <£<Dtc&>, <£9£«c, JLo^:*cc3>F 
40 p ^ ^>«H*Wf#r *&/S*f»S^^ffi3W*8?>6ftr 
lr>*. tot, J:0$«CC, JLo^cM 

[0 0 0 4] 

#HK«{tGa 1 NA c tm?* ) : (11. 0 ± 3. 
50 5>*«t?z3MMft (JMT, C 6{i-KM^bGa 1 NA 



10 



3 

c£Bg-r o ) : (52. 8±15. 8)%, C4{£— fig 

(J^T, C4ft~M{bGalNAciSSf e ) : (2 
8. 4 ±8'. 5)%, M'C4, C6fijO«HftN-T 

4. C6&-^fbGa 1 NAc iig-To ) : (7. 8 
±2. 3)°/a^t^3>FP-/^>iS^ 

wl/tURS 1*£ C £ t-?Z>m^ > K a * 
[0 0 0 5 ] *«M(D=2> Fo^^>SEH« v 0J;U«l 

»or- i 2 0°cri&»u/cfe(D^M*4£'r^)o 

#K«fbGa INAc (%) : 11 
C 6 ft— SSSMfcG a 1 N A c (%) 
C4fi-MibGalNAc (%) 
C4, C6«WtGalNAc 

#«E»{bGa 1 NA c (%) : 1 1 
C6ffi— «6»ftGa 1 NAc (%) 
C4ffi-iHMkGa INAc (%) 
C4, C6fir fig&<tGa 1 NAc 

FO-r^>SSMT«, C4tt— SSM^kGa 1 NAc** 
10%t^>mm, C4, C6fi3MGalNAc 
^l%«Ti^«c<, rac<fi£**6*p6tir^SWfc 
ftt©3 >FP-ff >«gre«C 6 fe— KBMfcG a' 1 
NAc^fi7 0%i^ C4{£— ffilSMbGa 1 NA 40 
c« 1 0»%<t*i>fcl> o 

[0 0 0 9 ] Sfc, Fa -f 

5o BP*>, #WfflMfcGa 1 NA c C6 
(4— fit&ffcG a 1 N A c C 4{£— fig^ 

fbGa 1 NAc£^tfZliMMa, MC4, C6fia« 
KjbGa 1 NAc^^tf— if#fi[^^>^AtC^^» 

[0010] *»W©3> Fn^^>««», U&<Di> 



(3) «fBS2001-247602 

4 

[0 0 0 6 ] 6fll»=i >Fa^ 

mo?**— V-cmit-fZ. awe, c©flWb**au># 
4, «iL«DOWEX5 0WX2«<D»-Y^>i£»ffiBi 

ofcaaas^Ttu*. n > f n -r * > 



[0 0 0 7] ;$^H3<DrO 

. 0± 3. 3 
: 5 2. 8+15. 8 
: 2 8. 4 ± 8. 5 
(%) : 7. 8 + 2. 3 

.0 + 2.2 
: 5 2. 8+10. 6 
: 28. 4±5. 7 
(%) : 7. 8± 1. 6 

Or, 3>Fn^^>ttftJ«aafl%S143&siBi^«?)K!^ 
^JiO^U^ F«cJ:D*©ai«©«^aBHB*«fi 

^37-y>i^i» Fcci^-rieaffitt^fflftjdcb 

m&$:<D a > f a a * >mm t ^> Fn-r^> 
* £ «Jfifett#J«£f r # ^ o 

[0 0 1 1 ] 
[0012] 1 



(4) 

5 

( i ) 

tt<!:*l**, &&W<DfrZ&mUX. SKW3RT- 1 2 

DftlO 0mg(Di|fc##}£2 0 0 Om 1 <DELPi ~7 ? X 
raCCAtU T-feh>7 0 0 ml £JJHX, 1 o#ias#o 

/Co 

2) 5M»ILi:M^iSL/c 0 

3) 1) - 2) O»ffi«:§6CC3g|«»3iI0/c B 

4) ^o/caKi^^^-^-riaaoyt. 10 

5) fien/c^j- 3 0°C-C^#L/c o 

(2) TJiJivmm 

1 ) JKBgartt#»5 $?£0. 2M NaOH80mWC 
*§S?0/c o 

2) 3 7 °C<Dj»fS4iT\ 3B$fyraB¥Lfc. 

3) ftStpH7. OtcMBLfc. 

(3) -fur—emu 

1) 0. 2M Tris-HC 1 (p H7 . 8 ) 
10ml £flOx./c 0 

2) IM^Ut/'jAtiaslttO. 0 2M$Cfc£<fc5K:j!jfl 20 
x./c. 

3) B5JB(D/cfe>^^-;l/5m 1 £flD;t/c 0 

4) T 5 0ms£ttJx./c o 

5) 3 7 TJGaWOT^ 4 8^»o<0iS^l/c 0 
[0013] (4) ±ZS-M>i£m 

1) «Wfc«*10, 0 00 rpmx30M 4 # C(CT 

2) ±S£0. 4 5 mn^>:/^>:7 a ;U£-£ffll>T 

3 ) ffitiKK 5 %ffl^<Di^#;UV^ A*m/c 0 30 

4)ftirpH4. stcmmLtc. 

( 5 ) tfcJ&CDSfc^ • tt« 

1) x*y-;l/j8£7. 0 00 rpmX30M 4°C 

2) tt^^@iRU8 0%x^y-;U3 0 0ml 

i 2«fihh9>o< K>mnutc 0 

3) 1 0, 00 0 rpmX30M 4 °C&CT3l4>#§f 
L/c 0 

4) 2) -3) 0S^^l^Sl/c o 40 

5) tiMlC 1 0 0%X*S->12 0 0m 1 SrflnA, 6 

6) 1 0, 00 0 rpmx3 0m 4 0 CiCTj&>Cyfrgi 
L/c„ 

7) f#6*i/ci£l®! (MttA=i£«) SrMEEf^^-*- 
%) 

[00 14] (6) 3>Ka>f *>S6»D«S 
( 6 - 1 ) Su^S 

1) DOWEX 5 0WX2»-r*>£!fc||Mil 0 Om 50 



^2 001-247602 
6 

1*. 3N HC \<p-C2mffl1SittL. 2 N N 

aOH*r2B$p B 1jSS?U/c 0 

2) ±fB©aff*3ia»0iSUA:«, *ftL/c 0 

3) 2. 5X4 0 cm©^^AOT«:lftHliW*te«>, £ 
A 6 fc I 5 J!§£ i£<& /c 0 

(6-2) DOWEX 5 0Wx2»^*>2Sfe«J!l#k 
JI 

1) ±12 (5) rf#6n/cf#6n/cI8ttAn^$g£, C 

2) tf^AKl ) £«U 2 0$MfflfflMLfc. 

3) *7AtC400ml <«fli*a©»4(S) * 
>tK^SL/c 0 

4) SM?££T<*fc: 1 N NaOH-CWL/c, 
(6 - 3) IBS 

1) *«?R*K-<*>*4«r3 0Bia«TOA:. 

2) x>k#U-#-CCT2 Om lgfci^L/Co 

3) 0. 2 2my>^7>7^^-U0ilii, 3K 
ttftKAbftftfilfi* L/c 0 («IfiWR«»^6©^* 
§ : 24. 0%) 

[0015] [#*TiieS] ±r»6ti/c*»?8©3> F 

o-r*>»w <«t, chs-siB&fB-re, ) icmr 

^SteNtorgan-Elson&, Bitter-Mui r&£flH>/c 0 £/c 
StHiS©S»K«Rhodizonateffi, tgX£#tK: r?r?f 

o/c 0 chs-sowi, «fl[«ae»GPc, ft- 

/c 0 WafilBW^ 1 9 C-NMR ( 1 0 0 MHz) SO? 

1 H-NMR (4 0 0MHz) *flW8Lfc. £/cKl^ 
■JflffiE©ifc56, f©M»ChS-S(D3>FP^^ 
t-tfABC, a> Ka-f ^t-^AC2(c<fc-53B 

wmmmftMic ^-oxmhnz ^marmo hplc, 

— JK5ENMR (COSY 1 H-NMR**8^7hfiB 
&£) 9 fTo/c. ttmif^zffctbX&JtjJRO} 

a>Fci-f*>4-im (ChS-A, Htt*£*) a 
^>FD^>6-ffl(ChS-C, !Slfc#Etefc) 

<«tit^fc*nai (ft) H) £<£fflL/c 0 

[0 0 16] (1) ^P>MCD^S 

nmm^ * ft 5 £ n >I£<D§H^&£>* C (Dffl^ 6 # 
a&fc3>Fn-r*>»MM (KS> **icc, £/c, 
&§^:*>£&^ji§ (DOWEX 5 0WX2) KJ:*^ 

tc#x.^^s^2tc^-n-en?nL//Co ©«n> 
F o >f ^ vttBO'J o 3 7 %r * 5. eft 6 
*ffi«cJ:0IHBr«:jK*B*©3>Fci-f^> 
«H%S6nsc<!:3W*>^o/c. £/c, 7*Ph>» 

h>3c^®scc<fcoT, tr;i/D>i^fii'7^>ii 



(5) 



200 1-247602 



[0017] 



[0018] 







ChS-S 


C h S - A 


ChS-C 


*p>© (96) 


2 5.50 


3 6.49 


3 5.63 


3 6.68 


tttt (96) 


6 8.92 


9 8.62 


9 6.30 


9 9.68 



X * [St2] 





iu*$s (96) 


ttffi (96) 


JR* (96) 




1 0 0 








4 4.0 


6 8.9 


3 0.3 


7n h 


2 4.6 


9 8.6 


2 3.7 



[00 19] (2) T^iM 
#K»i^©N-7fc*Jl>iS/^* Mf5> (Ga 1 NA 
c) ^S^^3Cc^U/c 0 $/c, ^PF^MIi® 

3%^tH?^i/c^ ChS-S, ChS-AMChS 



[0 0 2 0 ] 
[^3] 





JBSSOCh S - S 


C h S - S 


ChS-A 


C h S - C 


OalN Ac (96) 


2 5.46 


3 2.62 


3 0.70 


2 6.73 



[0 0 2 1 ] ( 3 ) TvMftm 



[0 0 2 2 ] 
[«4] 





C (96) 


H (96) 


N (96) 


0 (96) 


S (96) 


C h S - S 


3 9.86 


5.48 


3.25 


4 5.91 


5.50 


C h S - A 


3 9.96 


5.45 


3.30 


4 5.40 


5.89 


C h S - C 


4 0.97 


5.62 


3.15 


4 3.98 


6.28 



[0 02 3] 
[«5] 



C h S - S 


C h S - A 


C h S - C 


0.72 


0.77 


0.80 



40 



[0024] (4) mmmmm 

hS-C^m<, ChS-SiChS-Att»i'0 

c^^ciWo/c, */c, c*ira±SE (3) r& 

[0 0 2 5 ] 
[*6] 





aa& (96) 


sea (%) 


C h S - S 


18.62 


6.15 


ChS-A 


18.52 


6.15 


C h S - C 


2 1.74 


7.17 



50 



[0026] ( 5 ) ft*m%m 

*#SWD=i > FP-ff 17 3,0 

igO#^Ste, fflttWffiteJ:*) 5 0,0 0 0 -3 0 0,0 




9 

[0 02 7 ] 





ChS-S 


C h S -A 


ChS-C 




173.000 


151,000 


r 108,000 




5-30X10 4 


5-30xlO« 


5-30 x 10* 



(6) ¥^ kJUUl-Z4/b02 

10 

* * [317] 



[002 8] (6) HPLC 

/c3 > k d >f ?>Ki^H plc ^i^ii, mm 

> FP^*>«M©«fflKfc« (Ga 1 NAc 1 4H-*>1t 
9 *»9CC7Sbfc. »8*>6. *JMH<D* 



[0029] 
[*8] 



3 >KD^>a8ci^fifir« 





ADi-OS 


ADi-6 S 


AD i-4 S 


A D i-di4,8S 


chs-s (X) 


11.0 


5 2.8 


2 8.4 


7 . 8 


ChS-A {%) 


3 . 6 


2 5.3 


7 0.2 


0 . 6 


ChS-C (96) 


7 . 7 


7 1.2 


13.2 


7 . 6 



ADi-OS 
ADi-6 S 
ADi-6 S 
ADi-di4,6S 



#«gS<tGalN Ac 
C 6 tt-«8g*4tGalN Ac 
C 4ft-i«84bGalN Ac 
C4,C 6tfr:=ttBfcGalNAc 



[0 0 3 0] 
«9] 





C hS-S 


C h S -A 


ChS-C 




0.968 


0.973 


1.002 



30 



[0 03 1 ] 

8L ta^J£5»J^i'OE^ n a a^«D«>, «SJW±LTfl:tt* 



(51)Int.Cl. 7 »JJIJ5S# FI (#*) 

C 1 2 P 19/04 C 1 2 P 19/04 Z 




(7) 

F £ - A 4B064 AF11 CA21 OX)7 CE03 CE06 

CE11 CV\01 DA10 
4C086 AAOl AA04 EA26 MAOl MA04 

NA14 2A89 ZBU. 
4C087 AAOl AA04 BB29 CA34 NA14 

2A89 ZBU 
4C090 AA04 BA66 BB20 BB35 BB55 

BC2S CA42 DA09 DA23 DA26 

DA27 




^2 00 1 -247 60 2 



